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(54) IMAGE PROCESSOR FOR SUPERVISION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processor 
for supervision with enhanced recognition accuracy by 
reducing a delay difference between a video signal used for 
background difference and a video signal used for inter-frame 
difference. 

SOLUTION: A difference processing section 3 applies a 
background difference processing to a video signal outputted 
from an A/D converter section 2 and a difference processing 
section 20 applies an inter-frame difference processing to 
the video signal outputted from the A/D converter section 2. 
Furthermore, when the difference processing section 3 
detects an event, the difference processing section 20 
discriminates whether or not the event is true and outputs an 
event detection signal to a recognition processing section 
10a when the event is true. Thus, the recognition processing 
section 10a conducts recognition processing with difference 
data generated by the same video frame and, the recognition 
accuracy can be enhanced. 
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A^Ti^^t.(Dic'D\.^r^mm'ii^Am.^tiitit 

A!t^!ln+li^ll4t±. mjnSA!f^3«imiSiB3tcJ;-oTt# 

i^n^^m^^mt-^. m^-^nrz^mmcisif^Afiia^ 

[0 0 5 83 Hfii{^fii+i8E-®.Sil 5 tt, At^!lfff^^rfl 4 ic 
}lftLfcBt^iJi:M31^^lJ. i^:^j>;i2S^?>. Itf5l^i^ma^ 20 

6 {±. A'mEfWLmm 4 T-fts:?nfc®f§ft<«A^i^»t 

&#SiJ 43 ^ Ai}!?5StSS^ii!iJtt^. rfiOi^ 2 nfc^p/jl^JJiJ (c-B 
[0 0 5 9] :*:SISS^JlcJ;oT. h.-^-;K ^ 

^iiaPJWSifl^iiLTnS^L. ttlAPJiSiiaiclftSSA, 
®^i|%^M«-rSA^i:"£DBt^A^^H6iiJS:t). so 
[0 0 6 0] H 1 0t±. 0 1 ®A!f^imSH4£7)-||fig 

mcoya-'^^mi:-^^. ^mmmcDAmmmm^ m 
1 #M) li. Amiiim^tiii^ 4 1 . wg! • iiiMMm^m 
§M 2. Aif^^fiti-iygp 4 s^fiixTt^s. mm- mm 
timmj^ 4 2 A^W-m^tamm 4 1 TA^^i^?;^: 

VHi®^^ A!feJ«^fl3fu«^t2icLrc;l/-y -y 

^T-^-^ U^U— > CI5IE) ^tToTHf^f^iiO^ill 4o 
^ i: ^BgffiB i: ^D>r^^S^ ii t) . ^ iiiettT So 

[0 0 61] Ai^&a^^mgM 1 At^!iitm^«3 
(SI 1 #FH) cDiiit)^'e(D^^mm^(Dm(^iiLmt^^ 
iojug! • fiiiv^mfc:;35'ba^iffi4 2^fi'j^g^t ai^s 
<?5'^f?g4''^f4s^ffiA£t-§o A^i^ait^iWJaM 3 Ji. a 
tMitSi^tiigi5 4 1 Ti^m^nfcA!feifeffi%t i:t-^ es'> 

MJg?rtTOA¥5l^Htf!!y-r?)a ?itl^(ft'iyiffi1s^liS5 (SI 
#P.s) {±. At^Si^stPmM 3^ci'^I^-i^^y^t^/tA4^m 
a>&. iafi!>&}iftLrcB-5^yi:ssiif'nt. ii5:j^SEfa-r?.o 
Hm;fcsmas^^[i6 cmimm a, Ai^itsx^iffi 4 t so 



18 

i\-m-^nrzmm^(DA^m&. ^rzimm^m^m^ s 

[0 0 6 2] J.:^T> • feSMfStSiigP 4 2 A':fT'5 + 

m!^jmf. 7i<¥77(R]iiiEr^sgi§fdh. suT^fSjia^ 

^SSA^ aferRmW*:'7)J±T s a i co^'^t^lin^ 
^j^DT'feS (#^:R o g e r Y. Tsai, "A 
n Efficient and Accurate 
Camera Cal ibratinn Techni 
que forSD Machine Visio 
n". Proceedings of IEEE Co 
nference on Computer Visi 
on andPattern Recognitio 
n, Miami Beach, FL, 198 
6) o 

C0 0 6 3]:;^{C, cnbrtg|5v^^7«-:5?A'!e?^T-fe^ 

1 tc;?3>f^S5H. AMiim^m^t^^moD^r'JVm^ 
^■To 0 1 1 iD^Ttcfe-SJI^^S0t±i7U— .'^^L'M^^^© 
JijL'^&Tfe 0 . mi±m 1 1 03 J; o X y z M^Ai^i^So 
mi l(D^!^A^i- t) (fBL. i = l. . . 5) 

£'3^fe;6'«-fe j: 3 if-^&^^A'Daa£?:>4'^Dii:fefc§^^ (^ 

ffiA^e. 1 4 0~ 1 6 0 c mg^) tC-SiS ct -5 ^cS^^fe 
e;^^L;i^)?*4*Ti3<o (Bijtc^l?i]t>OfflS^teHO^;b^o 
Tt^5 5 .iStIp] i: J; 3 tcK^t-s C t oltgTtife?. 

FSAiZ-rs) Sfc. A!t%{4M^S£Ji^-r§IEIiai:LT«. 0 
1 1 (?34.'^.(x i, yi. t) (fBL. i = 1. . . 4)T- 

ffiS^O(xo. yo, zo)lCfe-g,t®i:L. 7tffi«. z 
$4^DiE7^(R]l-^^Lrylllll5]f)(C^Safctt|li^. ^ 

KLfc^^fig (^^) JCSS?.Oi:-r§o (Uc.Vc) 

(u V i) ( i = 1 . . . 5) ti, (x i. 

y,, t) (i = l.. 5) A^aft^nTB^o/cil^O 

SiS (fflfSffi±^?)f®*«ffiii) T-feSo 
[0 0 6 4] iliftE±®-'^, (u i, vO (i 

= 1. . 5) O^'a— ^N^UJ^ti (Xi, Y., Zi) tii-:^ 

[0 0 6 5] 

[^i 1] 
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[0 0 6 6] tCj;oTff ^n^, 
Co 0 6 7] 



-"c )'))•("- (11) 

-vj-jj. (V, -V,) (1.2) 







^^0 




^cosp -sinp OY 


Yj 






+ 


sinP cosP 0 


JO 








, 0 c ^X- 










'cosacosp -sinp 






Mo 


+ 


cosotsinp cosp 










-sinp 0 



0 sin a 

1 0 

0 cosa 
u'i 



u>- =ds (ui-uc) ifm.iOiL-Di3\ -mmr^ti:/- 
^^^■rLtJ^s^^)iz::rc^^^„ ^ (1 .i){i^n^^fiE-r?.fcfe 
[00 6 9] I*: (2) h-cbm^n^ ex.. yi. zo 

(X,-Xi)(Zo-t)-(Zj-t)(x„ 
(Yi-yi)C2o-t)-(Zi-t)(yo- 



cosa 

[0 0 7 0] 
[^3] 



-(2) 



yo-y; 



...(3) 



[0 0 7 3] ^ (2) (Xi, Yi. Zi) ij^ 

[0 0 7 4] 

■ ^i =Jxi^o>yo,Zo,u\ .v\,<x. /?) 

2'i = /, > >0 . -0 - "'i > »'', , " 

[0 0 7 5] ©i;olC, xo. yo. zo, a. /3 . fci 
a-'(ui'.v,') (i = l, 2 - - 5) T'g?n^<D 
T\ x^: (2) (4. 1) ^^XS^ (4. 2) tCf^A 

■r^i:. (4. 1) , (4. 2) ti. (xo. yo. 
2 0. a, j?) fccfctJf (ui' , Vi' (xi, yi, 

l) (i = l. 2 - - 5) Tg^nSo (x 

yi, t) (i = 1, 2 • • 5) ^ibm.it-$nx 

V,' ) (i = 1. 2 • • 5) a. mm (xi. y,, 

t) (i = l. 2 - - 5) tc!t*if*^Rl>TT'i6a{ft-r-5 

O i Oflitfi<tLT (xo. yo. zo, /? ) tCOl^T 

ODSilOiD:^-!!^ (4. 1) . ^5^^ (4. 2) ^'f# 

^■«^><-^xo, yo. zo, a. j3 0®€.5i*^b Lt/^M 



[0 0 7 1] ±ica2.o ^;e-DT, ;^it:3b"!fiStDiz:oo 

[0 0 7 2] 
[S4] 

-Xi)-0 (4.1) 

yi) = 0 (4 2) 

[0 0 7 6] S/J^2!^ISffi^CcfcoT. ^^v^Dffitifl 
(xo, yo, zo) *5<fca'^^ (a, jS) o:iatfitA^5 
Ll^m^m^t^tzmz^ it C4. 1) £7?;fe2it02Si: 
it (4. 2) cDfefflCD2 3?S®^0^i: ^tl^ S 
(.ur , Vi' ) ilfSo SrgtD/^^^ — ^ xo, yo, 
20. a .^<7:)afe5iA^t>L^^{l^i. S^ffll/^fca/J^2S 

T{-tS6^^tiDlCMa r q u a r t74:6':fe»?. Will 
iam H. Press et al.^^, ^mTiM-^ 

1993^?^) ID .5 0 5-5 I owizmL<mmt^-^nri.^ 
T\ cicT-tiiKB^^^sst-So i:^±^cJ;oT^#c>n^cx 

n. yo, zo .a .ptiSIft • fflHWJSlEil^n4 2tC|S 

[0 0 7 7] ;^ic. At^(aE^^ttigffl4 1 <Dmmz-D\^> 
'^ai'^'t'^^iSfcn^iii^ (u, v) t)mtii-^nrztt 

(xp, yp, zp) tiit ( 1 . 1 ) , it ( 1 . 2) tinj 

^lO^ff^^&tscj&ofctiT'^ (u' , v' ) tc^->fU, it 
(5) c53cfc5tca^n?.o 
[0 0 7 8] 
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= d. 


•! 


l + +((v-vj=)}-(j*- 






= d. 




+ +((v-vj-')}(v- 












N 








''cosp -sinp OY cosa 0 






Yo 


+ 


sin (3 cosp 0 0 I 


Up J 








^ 0 0 ij^-sina 0 










^cosacosp -sin (3 sinacosP^ 








+ 


cosa sin P cosP sinasinP 










^ -sinP 0 cosa 



[0 0 8 0] Ccr)X!^(Dm&^ ir^$>^t3^^Lrzt 

[0 0 8 1 ] 
[^8] 

^-■^0 _ y-yp _ '-Zq 



y,-yo.- 



(6) 



[0 0 8 2] ^n^o. AmiLm(DVa-j^)immM. 

[0 0 8 3] 
[^9] 

X = —(^p -•^o) + ^o 



■ U) 



[0 0 8 4] tLTM^n^o A*!g{ua^mgP4 i{± 

C(D^olCLTMibrz (x. y. t) ©ffitSffl^A^t^m 
[0 0 8 5] Sfc, AMiH^ttiSM 1 'Dm'^^Mmt 

■rsrcfetc, jiift't''D^ia^icov^T (i. 3) a^p> 

(7) S-c-Oltff^»Bi|lC^ToT. ®^-f>i®mtsis 
;;fP4 2lc^©;l/-y ^T-;/:/-?"— r/l/^nEiSLTt5^. A 
!tlD+^ttj^a3T:-^a6e>nfc (u. v) icMi^rj^'V^T 

(x, y, t) ^iRfe^T^StfeSo 

[0 0 8 6] A^S;ltltMiJgI5 4 3 cojaillcov^T 

?JiB/Ji-So 0 1 2l±. At^ttumaii-fl5 4 nc^oT^^^ 
n/i^A*^tO-^^PiflffOfji«^x yTSJtcSgJL, 7°D 

LT, 0 1 1 CD4,=S (x i, yi. r. ) (ffiLs i = 
1. . 4 )T-Htnfc:®^^^i*lx^LTU^'5C0T\ 0 



(14) 

sinaY u' ^ 

0 V' 
cosa jl^- f ^ 

E) 



..(5) 



^ n?n©ti^)j'"j (c f5i A© A^^ t ^ s 7T^ L T t ^ s o 

H^ffiAg-rSMi^tEIl 3 0j;^lcfi7^ff^T-S5it:^Sfe 

tS^-rS d ^iA^T-^So 0 1 3 T-l±^?Ii^^^giJr?.fc 

{ (x. y) 1x1 [i] ^x^xr [i] , yb [i] 
^y^yt [i] } (i«l. . 3 6$T'£DM) i:^ 
m.-^^. XI [i] tJj;t>'xr [i] (±. 

feSo yb [i] fccttfyt [i] tt. ^n^n 

PiltiE i (DTiii! (TJ£) ^3j;t>'±4,'fiJ (±j£) cDy^tfTfe 

y J ) ( j t± 1 p> At^eiif s T-tDM) frn«\ ( X j , 

yj) eS iO:)i;^ (xj, yj) A^tM irttc^ffit"?) i: 

§A!t^®^>&i-t»L, =t<Dm^mmmmm.mm5 
m 1 #Ba) tcaj:^]-rso 

[0 0 8 7] Kmmmm axz^'o m^-^ntcK^mm 
-i^gfe5i/n±i*f^^«S3}<tc;si:Tfi?ij^tf0 1 4 to 

I? (Ell 4T-t±. ?lj3j^>&i-«fT-a^NLTt^SA^ ^^tC 

[0 0 8 8] or tc. 0 1 <Dtfmn^mfr^^m6co-'M 

rt^i*^mis^±?.jA^«3 7 j; o T. wmmwmm. 2 
(0i #pa) *^?.iijft^gx#L. itSi^S^ftge».SH 5 



(13) 
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So 

[0 0 8 9] mm^mim\i e o 2 a. p 0 s * if icta 

0 lit. mi cDm^^mEm-^msictm^tircmuLm 
\w$>rc 0 (D^fS-^mtmmw^m^mi^ e 0 2 icmm 

[0 0 9 0] igii6(±. m^i^^m^s-^meoy^zcDm 

2 (igi#BS) it^issiei^gH 5 

So 

[0 0 9 1] tJe^MlfitsiSgps 1 2{i. S-^^JIC^UL 
T^^sti^^lM^^iiSlt-rSo ^t^iS^^^^SP 6 1 1 

i±. imi-^mm^ms cm 10m) icim^nrcmuL 

mm^m ^mtiL. m^^t^. 
[ 0 0 9 2 ] EI 1 7 itii^sna^gfi Q(Dm3CDm. 

SUv^'¥5C^|2ti-rSo Ui'"?^rr>'-y-;l.hgI5 6 2 U±. 

fflUv>weiS0P6 2 2icisiit^nTv^:g,i*is;&i^^iA 
^ , u v-' t M^wi'^s: A3gi A> ?> fi^ /iz s n s ffiia u i>m t m. 

S S S V ^ t ± T [Hi o T 1/ ^ S ^ P^ g ij ^ t± Si B g ij ^ if 

[0 0 9 3] mi Sit. nm^PMrnyj^^m e com \ com 
mM(^-:/uy^mT^^^ -4^mti&mici5\.^rit. ^^bt,^ « 

miHlc S A^mtt^JjIiiiili^ . WiiL(D^ V ^ S Ki^ 
<?3AI5?i: LTi!gfW"B#S'Ji:«fcKiS-rSo 
[0 0 9 4] 5rigl^]^^-^ME^Sg|36 3 2 (i, §0#S'JtC± 

iie<5^7iiiat<:flEiia?nTi^sfi^^MS(^ijets-rso 5^i*irt 

3 2 ^DEISl^S^H^^^iA^, WjE5rlif*]^Dif|SA¥iA^e. 

i<i/i!5nsffl]af;^^MS;i:f;eMMMe«i^fflicse«^n so 
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fc^^^a*^i:^J±l5L. ^B#g!jfttciSH^nTv^Sii£* 

^^•rso 

[0 0 9 5 ] H 1 9 CJ, If^^J^S^SB 6 02g 5 (Dm 

mm<Dya^y-^mx-^^o ctD^mmm-vit. 

S t±iSll]ite:& if 03S®SSl5[*I^ffli$ L Tf# tlSHft 

^•rsc 

[0 0 9 6] A^^ftiSiSH4 {±, ^ti=enm^(omm{^ 
<Dx^^nm-t?>. tmmmi^mmsit. ^n^encD 
mm^cisif^Amm^i^sk^. v yh&^i^HtTi-^-^ 
vjsKtcM^ii^coA^i: Lzmimmmtmc 
tmr^o m&mmmMAmmMG 4 2{±. ^vyh 

ssf^Ktt-rso m-^mmm^^^6 4 nt. mumsmm 

A^l5'tf.SI2 6 4 2 cDBg«rtS^,%t^iA^, ij y ^fe^t/^ 

b^^->3 >mmmmmm&rz izm < A«stA> e. . 
fiB#^j tc *5i/ > Tii^A^ =^isssK<^ t^- fc' >^ 5^t-r s -& 

Bffa (M^T'I/^SBPi^^7)A^/lii{uBv^|a^cSgSS3b^^!ilJ< A 

^) ^»mL. mmmm\^^(D^ii^mzimrzm^^imi 
^^cnti^i^tz^-^mm^m.^.-t^o 
[0 0 9 7] u±(D^mmmmic'z>i^rit. m^^i^ 

tt*5 i: z^mtK-t s ii&«Ka^^>{i^=a: if ic mmii i ^o 

[0 0 9 8] SfiJ§<7)A1^1^ffigBtCj;SA4^^ti:Ji!!ia 

It. m^-^t\-z\.-rj:i-mmmmc?zm^nTi^:?>A'^^ 

-y +>-c^M®cD i: T^fT^ nSo 
[0 0 9 9] :*:jeBJ!OA;|^^m7°P^'*^A«, 
A!f^3A^?^ffi S fz it^m-t S ^iS?^}«B$t- S ^ ^ cfc o 

Tmm-^nrzmi^yu-L.=^fs.K)ihA.i:-mmmm^^rji 
mm^i'fs^-t s iuft^ffjiaii i: , xmrn^'Ey^jv^im 

ikt^m^^m^-r^miSi^mm l. mta-^ntzmm^ 
mmm^icmi^-^nri^^AmtLT. mm-^nrz^A 

^^A^T^Tt-rSffiB^f^at-S.-ScD. ilft¥ffi±lCiitj-S 
ffifi^^ttl;^i-rSA!}^^^ffiMlilli:, A!^!i^m#IStc J:-:3T 
f# 6 nfc A*?3t^tti?.gllA^ 6 ilIf^g[]«M^[^tc#S^ S A 
f^^^at^^SA^^It^^ISi:. Amm^micJi^-DT 

tm-^ntz Am^. mm^mm l rcstgij t mmiiif. 
mm^m-t?>mm^mmmmt. Amm^mvtm 
^rircmmw]'pff:>AmnmiM. ^1z^tmmfml^ms. 

'imc^^ u TSni Lrm^^-r s it^rsm-s^i^Mii 
^ ii2?T-r s f- 46 o^wiTb^ f;e3ze ? n t t, ^ „ c © a*^i^ (±i 



(14) 
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^nxi^S lffltD^mfi1^tii§§T?^S#Sitt^t±ltg-b-y 

i-r. m mmm cDrnwAcm^b^-r^ mmmt^i&mcD mm. ic 
.'^.s^mmm^m^<j ^ ^i s fc a6 ® a^i a^E ^ n t t ^ s „ 

[0 10 0] 

u- ^ rfl V ^ ^ c t j; t> . ^mB^tm^piz ^mLT 
[0101] m2CD%mi±. M^xmtmmzmi^i^r 30 

V-Sii^T-t, '&fflA^^^LT^tti?^^.';ST-feSo 
^£DIlifi. W^i;*:SA!fe)ffA^M:KWS;ftLTl^2.tl 

[0 10 2] 3 £Dyij-J*iJ±. M-K-^iT^^tci^.ia 
^Hftil:f*0 :7 ^ ;U ^ fflil^ It fig L T v> fc i6. 

D s p =5; I tj I - Tz mmmm ju ^ n- k x t ^ jiHij h l t 
[0 10 3] S4®am(±. ->x^A®ias^f^ti:>f^t- 

[EI®ofiS*^SJi9^] 

[la 1 ] -4^mn<^--Mmmom)&^^-t-yo -y ^^h-c- 
[02] mi o:>'Mi^Bm(Dmm}V-=^>^?jk-tyo—^ 
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[US] H 1 «A!fel^m^a3®^ifi!t^75^f :/a-y>7|g 

[0 4] A!feii^mM3(DA4*iitmM;b-^><7)}5sn 

[8 5] B 1 t0A!t^l5l*^ifi3C0M^^s-r^P-y ^'B 

[06] A!f^^ms«3{c*5v^Tfflv^6nsx-y>'*i^m 

[H7] At!&^tti5QJitcfflv>e,nsA!f^^?I5JB«^: 

So 

[H8] x-vv'"it$ffi7j--;ix-5?;^ffli^/cA!f^<^tB5a 

[0 9] :f:>^'7-::mm-^n^mm^icmmMt^ 
m\ 0 ] m\ oAit^ft^SB 4 (D-mmmcoya ^ 

[0 11] ;^j^^iEH. XMiLm^mS-t ^TzibcD^f 
;b^fiS^^t-0-efeSo 

[0 12] A!f^!/®i5S+PJ^iffl9T'fflpj?nswijijt'3^'^:i;ii 

[0 13] A*5!/®jaBt?lliMiia9T-M^?n«S/^ti®© 
M^^f 0T?fe§c 

[014] immMm^smmexm^.^^ntcA^mmm 

[015] ft^lS^S^^H 6 (Dm 1 tOUfig^JiDy P '7 

^70T'SSo 

[0 16] t+^*£Mg^gH6t?3m2tD^SgfiflJ«:/P'y 

^01?fe«.c 

[017] nm^^mm^^mm e 3 costifis^yo^P y 

^0-£?«So 

[0 1 8] ftfft^SSS^^a6©m4£D||fig^jO:/P'y 

^'0r-sso 

[0 19] t+¥^[ISSS^gS6<D^5<33||fiti^j£DyP>y 
^0T'^Sc 
[W^WlttB^] 
1 

3 A^^mmm 

301 iitma^iH^B 

302 ?.¥fffiffif}ifll^giS 

303 mizj^MmMm 

3 1 iHft^S^gll 

3 2 tffffifiHf^^figgp 

3 3 ^lAA;}3i?gg|5 

4 A!r^3tiJi;;i? 

4 1 AmiLm^ta^ 
4 2 ®ft • feii*frSfH«gii 

4 3 A!f^!)^(itm-M;J[5 
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5 ifm^mmmm 

6 f&m^-^mTT.mm 

601 mmmm^^ 

602 mm^mm^^ 

611 w-i^m^nm^sm 

612 ?ie^«isifEisgp 



[mi] 



ccn — [ 



HUH 



I ^ ,BI 



621 U->'S4n>-t^-;lyhg|3 

622 <^JH Uv-W^f?fC 

631 ^±irt^;^slMm=I>'•y■;^^-g|^ 

632 ^«rti3E^M¥ilt5tSgp 

641 w-^msm^s^ 

642 ¥feB$r^jiilJlA^gettgI3 

CEI2] n 





i£Ji»tM 



^trj 2 0 0 1 - 1 7 5 8 6 8 




1 




, — — ' t2»» 

I 



■( U5,Vs3 



3 1 3] 



Cx«.y.) 



tl«24 
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[0 15] 






tmm 1 — 














601 


602 
J 











JL 



622 ' 

J ■ 



-.f 
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FA06 FA69 FA81 r.A02 GA38 
HA08 



